The Reference Model for Chronic Disease Progression

* Prototype utilizing computing power to model chronic disease progression

In a Nutshell
Competitive Disease Forecast
A League of Disease Models/Consumers Report

e Built from literature references and hence the name

* Designed to serve as a reference for new equations and populations

ﬁpulation Characteristics:
Age, Male, Race, SBP, DBP, Alc,
Smoke, BMI, HDL, LDL, Trig, TC,
ACR, Lipid Ratio,
Age At Diagnosis Of Diabetes,
AF, Survive Stroke, Survive Ml,
MicroAlbuminuria,
MacroAlbuminuria, Diabetes
Type 2, Treated for
Hypertension, Family History
CHD, Rheumatoid Arthritis,
Townsend Index, Alc Change,
BMI Change, DBP Change,
SBP Change, HDL Change,
LDL Change, Trig Change,
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Inputs are based on secondary data:
 Published Risk Equations
 Published Clinical Trials, i.e. no real individual data

 Other publications
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Parameter: BioMarker/State/Treatment
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Allows the model to access more
populations and cover more phenomena
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Comparisons improve
understanding of
disease progression

MODELS

Alc changes

BMI changes

BP changes

Lipid change

Smoke changes

MI Equation #

Stroke Equation #

CHD Death Equation #
Stroke Death Equation #

FITNESS: LOW SCORE = GOOD FITNESS
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Discussion Points:

Competition & High Performance Computing
Open Source & Free Software
Reproducibility and Code Sharing

Test Driven Development of Models

Quality Assurance

Using Information from clinicaltrials.gov

Outputs:

1.
2.
3.

Clinical outcomes / Deaths
Costs / Quality of Life
Population / Equation / Hypothesis fitness

OVERALL MODEL RANKING RESULTS

Alc changes

BMI changes

BP changes

Lipid change

Smoke changes

MI Equation #

Stroke Equation #

CHD Death Equation #
Stroke Death Equation #

Overall Model Fitness
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36.1 363 377 381 394 396 399 405 408 416 429 437 445 446 450 454 A55 463 469 472 476 477

UKPDS33 Conventional 270 246 246 269 430 425 363 392 397 397 396 359 346 358 337 344 236 250 255 267 404 399 403 38.6 377 360 402 386 358 384 343 343
UKPDS33 Intensive 246 214 246 242 37.0 341 356 342 322 325 343 296 424 414 437 414 228 224 224 220 346 316 320 33.2| 340 342 329 323 434 429 441 437
ASPEN All Placebo 143 138 102 151 159 135 178 190 125 126 109 121 232 224 229 251 155 145 123 145 137 175 146 167 137 114 123 145 220 240 208 209
ASPEN All Atorvastatin 185 205 17.6 158 227 226 187 21.6 168 154 166 139 288 251 289 290 150 128 128 91| 171 178 158 160/ 149 133 145 156 170 165 184 17.9
ASPEN Primary Placebo 233 231 223 206 197 254 246 230 155 143 160 158 333 313 299 327 234 213 208 224 234 243 235 265 146 161 150 17.3| 294 311 327 322
ASPEN Primary Atorvastatin 217 243 217 229 250 230 242 255 172 156 17.4 165 347 314 322 327 170 157 165 160 21.6 214 220 240 156 159 133 151 231 254 232 22.0
ADVANCE Standard 673 540 601 627 366 275 310 329 541 480 50.1 499 654 605 67.6 602 459 401 435 440 277 246 269 29.6 452 347 409 416 507 407 502 45.1
ADVANCE Intensive 673 593 627 603 427 345 364 37.6 591 513 534 562 732 635 679 702 404 37.6 392 418 303 257 311 287 402 343 365 391 520 458 477 466
ADVANCE Asia Standard 66.7 584 645 709 352 26.8 292 326 53.0 483 524 531 672 639 671 667 544 422 473 487 223 238 240 242 425 391 445 410 485 480 514 552
ADVANCE Asia Intensive 726 644 712 794 328 327 378 373 589 539 565 57.5 79.7 707 744 752 453 426 422 418 299 258 255 288 470 39.1 385 453 508 494 566 56.6
ADVANCE EME Standard 848 804 79.7 811 756 679 659 651 794 669 700 724 890 822 873 815 643 587 646 620 642 607 624 597 656 591 572 611 741 679 700 64.4
ADVANCE EME Intensive 912 830 824 871 83 749 705 753 790 763 729 739 1006 864 92.6 893 614 547 573 560 702 668 610 644 623 540 563 587 688 604 635 64.7
ADVANCE Eastern Europe Standard 759 710 691 708 656 59.7 581 559 629 571 514 516 818 722 762 702 540 479 485 561 52.6 460 457 463 499 469 489 421 606 562 57.1 53.9
ADVANCE Eastern Europe Intensive 785 692 73.6 758 663 611 561 593 695 578 550 544 790 727 78.8 684 435 399 409 380 529 516 480 445 47.6 447 388 436 624 522 558 545
ACCORD BP Standard Therapy 46.8 480 543 53.0 415 447 506 495 626 633 663 635 528 49.4 544 525 465 477 469 509 422 417 493 483 583 560 63.1 607 459 47.0 52.5 54.0
ACCORD BP Intensive Therapy 425 467 49.8 489 435 41.6 484 434 544 559 636 603 475 443 568 520 367 372 436 413 361 369 406 451 442 469 533 546 307 378 412 408
RANK POPULATIONS FOR EACH MODEL

UKPDS33 Conventional 5 5 5 5 10 10 7 9 5 5 5 5 3 4 4 4 5

UKPDS33 Intensive 4 2 4 g4 7 7 6 6 4 |

ASPEN All Placebo

ASPEN All Atorvastatin 1 1 1 2 1 1 1 2 2

ASPEN Primary Placebo 3 3 3 2 1 3 3 2 1 1

ASPEN Primary Atorvastatin 2 4 2 3 3 2 2 3 3 3

ADVANCE Standard 10 8 8 9 6 5 5 5 7 6

ADVANCE Intensive 9 10 9 8 9 8 8 8 10 9

ADVANCE Asia Standard 8 9 10 11 5 4 4 4 6 8

ADVANCE Asia Intensive 11 11 12 13 4 6 9 7 9 11

ADVANCE EME Standard 14 14 14 14 14 14 14 14F 1 14 14 14 14 14 14

ADVANCE EME Intensive 14

ADVANCE Eastern Europe Standard 12 13 11 10 12 12 13 12 12

ADVANCE Eastern Europe Intensive 13 12 13 12| 13 13 12 13 13 12 10 9 11 13 13 10 8 8 7 66 13 13 12 10 11 10 7 100 13 12 11 11
ACCORD BP Standard Therapy 7 7 7 7 8 11 11 11 11 13 13 13 7 7 6 77 11 12 11 12l 11 11 13 13 13 14 15 14 7 9 10 10
ACCORD BP Intensive Therapy 6 6 6 6 11 9 10 10 8 10 12 12 6 6 7 6 6 6 10 7 9 9 10 11 8 12 12 12 4 4 5 5
RANK MODELS FOR EACH POPULATION

UKPDS33 Conventional 7 1 2 6 31 30 17 22 24 3 4 si] 29 26 28 20 18 16 27 21 13 19 10 9
UKPDS33 Intensive 7 6 s, 23 17 22 18 11 2 3 ] 21 9 10 15| 16 19 14 12| 28 27

ASPEN All Placebo 12 11 0 17 19 8 22 23 6 15 4 9 21 16 20 10 2 5 14 26 24 25
ASPEN All Atorvastatin 22 24 18 11l 27 26 23 25 15 1 17 19 10 12 6 3 5 9 16 13 21 20
ASPEN Primary Placebo 16 15 12 9 8 22 21 14 3 0 1 10 13| 18 20 19 23 1 6 2 7 24 26 29 28
ASPEN Primary Atorvastatin 14 24 15 18 25 19 23 27 10 4 7 6, 13 12 17 22 3 5 0 11 20 26 21 16
ADVANCE Standard | 30 23 25 28 8 2 5 6 24 9 4 16 7 11 12 22 10 21 15
ADVANCE Intensive 28 24 26 25 15 5 6 9 23 8 ] 12 4 7 10 20 16 18 17
ADVANCE Asia Standard 28 24 7 4 5 6 20 10 3 11 8 12 o9 16 14 18 23
ADVANCE Asia Intensive 27 24 5 4 7 6 23 12 2 15 9 8 13 17 16 21 20
ADVANCE EME Standard 29 25 22 16 14 12| 23 1 3 13 2 0 5 21 17 19 10
ADVANCE EME Intensive 29 25 24 23 19 16 20 22 1 11 9 3 5 14 6 10 12
ADVANCE Eastern Europe Standard 29 27 24 23 20 19 14 22 5 3 8 4 7 21 16 17 12
ADVANCE Eastern Europe Intensive 29 24 27 22 20 17 19 25 2 6 8 7 1 5, 21 11 16 14
ACCORD BP Standard Therapy 6 10 22 3 15 14 27 9 11 25 24 28 26 4 8 17 21
ACCORD BP Intensive Therapy 11 18 23 10 21 12 26 4 17 15 19 25 5 8 7
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The modeling framework was initially defined as GPL and was funded by Chronic Disease Modeling for Clinical Research Innovations grant (R21DK075077) from the same institute. The Reference Model was developed independently without financial support.
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